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Materials
Iron(0)pentacarbonyl (99,99% trace metal basis), oleic acid (≥93% technical grade), dioctyl ether (>99%), iron (III) chloride hexahydrate (≥98%), sodium oleate (>99%), dopamine hydrochloride (≥98%), sulfuric acid (95-98%), sodium nitrite (≥99%), 4-Methyl-morpholine (99% ReagentPlus),
(1-Cyano-2-ethoxy-2-oxoethylidenaminooxy)-dimethylamino-morpholinocarbenium hexafluorophosphate (COMU, 97%), hydrochloric acid (37% ACS reagent), sodium hydroxide (99%), Sephadex G75 (superfine), phosphate buffered saline (PBS 10x concentrate 
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Core synthesis -molar ratios Synthesis of 6-Nitrodopamine-Hemisulfate Figure S1 . Reaction scheme of the synthesis of 6-nitrodopamine NDA was synthesized using a slightly modified procedure published earlier. [2] [3] 5g dopamine hydrochloride (DA-HCl) and 6.3g sodium nitrite (NaNO2) were dissolved in 150mL deionized water and cooled in an ice/NaCl bath. 25mL of 20% sulfuric acid were added dropwise under vigorous stirring to the cooled solution maintaining the temperature below 10°C. After complete addition the reaction mixture was slowly warmed to room temperature and reacted overnight. ) and characteristic ligand bands confirm the successful ligand exchange.
Streptavidin/avidin binding
The biotin-amount on the NP surface was calculated by knowing the total organic content from TGA and the percentage of applied PEG-Biotin, e.g. 4.6 g NPs containing 70 % organic material in total, where 66 % is NDA-PEG(5kDa) and 33 % is NDA-PEG(5kDa)-Biotin.
Avidin/Streptavidin coupling was performed as following: 4.6 mg NPs-Biotin (8.6 nm) were dispersed in 1 mL Milli-Q and 3.28 mg streptavidin or 3.60 mg avidin were added to the NPs and shaken gently at 4 °C for 24 h.
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Phantoms for MRI measurements 
